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Overview 
Keystone Nano wanted our team to come up with a way to facilitate sample 
preparation.  Previously they had to make all of their solutions by hand, so 
they wanted something that would save them time.  Keystone Nano also 
needed to keep the solutions from evaporating after they had been stored in 
a 96-well plate. 
 
Objectives 
The team was tasked with designing and building a prototype solution distribution system, which would 
be fully automated and able to run overnight.  The team was also asked to keep the solutions from 
evaporating after they had been distributed.  In addition, the team was asked to improve the mixing 
device implemented by the previous group, if possible. 
 
Approach 
• Customer needs were gathered by talking with Keystone Nano employees 
• The team generated some concepts, and selected one using concept selection and scoring 

matrices 
• The team decided to use a system of three linear actuators to distribute the solutions 
• The team found mat seals made of a silicon material that would work to seal the solutions in the 96-

well tray 
• Patents were found and researched for solution preparation systems, mat seals for the 96-well tray, 

and a static mixing device 
• The team met with Keystone Nano about once per month, and received the system of pumps and 

mixing device implemented by the last group.  Keystone Nano suggested that we primarily focus on 
the linear actuator implementation.  They also showed us how to set up the mixing device. 

• Professor Santavicca gave the team access to a lab area, which is where the mixing device was set 
up 

• CAD models were created of the system of 
linear actuators, and the individual parts of the 
actuators 

 
Outcomes 
• This project will end up saving Keystone Nano 

about $2000 
• The team was not able to finish construction of 

the prototype due to excessive lead times for 
the linear actuators, and credit card problems 
Keystone Nano encountered while attempting 
to place the order 

• The team was not able to test the prototype, 
since it could not be fully assembled 


